* 1# (Soils), 2015, 47(2): 272277

DOI: 10.13758/j.cnki.tr.2015.02.012

TEMEYHEEMRERTYMARNHARER

1,2

b}

a (

Q938

(1

[2-3]

[4]

[5]

[7]
[8]
[9]

[10]

(1]

(XDB15000000)
* (bsun@issas.ac.cn)
(1989—)

)

1.1

[14]

NH;-N)

[13]

1%
210008 2 100049)
) (
[12]
[15] )
( )
[16]
4 /
( pH
(GeoChip3
[17]
(
) ( )
( )
( 60%)!™
)
(2014CB441003)

E-mail: szhou@issas.ac.cn



2 273
20 [32]
( ) pH (AOB) (AOA)
[19] 1.1b [33-34]
[20] 2
21 2.1
[22]
[35]
[36]
[23] [37]
[38]
2.2
] () ( )
[39]
[26] (
1.2 ) [40]
[27] [41]
[42]
(28] (AOA)
(AOB) AOA AOB
0~5cm [43]
> > > > [29] AOA
AOB (44]
pH
[25]
1.3
AOA AOB
B (30]
[45-46]
pH
pH 4.5 ~ 55 AOA AOB (nirK)
[47]
pH 2.3
[11] pH
[31] [48]
(NH3) 9]
> >

NH;



274 47
>
[50] [61-62] [63] [64-65]
(
)30 AOA [66-67]
[51]
[52] [68]
[69]
> _
[53]
[1] Dance A. Soil ecology: What lies beneath[J]. Nature, 2008,
3 455:724-725
20 90 [2] Gans J, Wolinsky M, Dunbar J. Computational improve-
ments reveal great bacterial diversity and high metal
toxicity insoil[J]. Science, 2005, 309(5 739): 1 387-1 390
[54-36] [3] Torsvik V, Gokseyr J, Daae FL. High diversity in DNA of
soil bacteria[J]. Applied and Environmental Microbiology,
ce 1990, 56(3): 782-787
E R cc [4] ’ ’ [J]
, 2008, 28(11): 5571-5 582
— 7z [5] . M]. : , 2000
[6] , . [M]. :
,2008: 308-331
[71 Hao WY, Cao ZB. Microbes in red mils in China[A]//
Institute of Soil Science, Academia Sinica. Proceeding of
International Symposium on Red Soil[C]. Beijing: Science
Press, 1986: 274-285
[8] , o, .
. , 2012, 44(5): 727-734
[9] [M]. : , 1983:
20 80 128-134
[10] R , .
(57] [J1. , 2007, 44(6): 1 097-
1103
) [11] : M]. : ,
2011: 164-185
[58] [12] ) .
(59] [J. , 2001, 4: 505-508
[13] Wan S, Luo Y, Wallace LL. Changes in microclimate
( ) induced by experimental warming and clipping in
_ tall-grassprairie[J]. Global Change Biology, 2002, 8(8):
754-768
[14] Avrahami S, Liesack W, Conrad R. Effects of temperature
and fertilizer on activity and community structure of soil
ammonia oxidizers[J]. Environmental Microbiology, 2003,
( 5(8): 691-705
) [15] , , .
[J1. , 2009, 41(2): 230-235
[16] , .
~COOH —OH"®Y 1. , 2012, 44(1): 84-89



275

[17]

[18]

(19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Liu S, Wang F, Xue K, Sun B, Zhang Y, He Z, Van
Nostrand JD, Zhou J, Yang Y. The interactive effects of soil
transplant into colder regions and cropping on soil
microbiology and biogeochemistry[J]. Environmental
Microbiology, 2014, DOI: 10.1111/1462-2920.12398

Ge Y, He JZ, Zhu YG, Zhang JB, Xu ZH, Zhang LM, Zheng
YM. Differences in soil bacterial diversity: Driven by
contemporary disturbances or historical contingencies[J].
The ISME Journal, 2008, 2(3): 254-264

Sun B, Wan XY, Wang F, Jiang YJ, Li Y, Dong ZX, Zhang
XX. A long-term field experiment of soil transplantation

demonstrating the role of contemporary geographic

separation in shaping soil microbial community structure[J].

Ecology and Evolution, 2014, 4(7): 1 073-1 087

Wang XY, Sun B, Mao J, Sui Y, Cao X. Structural
convergence of maize and wheat straw during two-year
different
Environmental Science and Technology, 2012, 46(13):
7 159-7 165

Papatheodorou EM, Argyropoulou MD, Stamou GP. The
effects of large- and small-scale differences in soil

decomposition under climate conditions[J].

temperature and moisture on bacterial functional diversity
and the community of bacterivorous nematodes[J]. Applied
Soil Ecology, 2004, 25(1): 37-49

s s H

, 2003, 40(6): 937-944
(1. )
2004, 15(11): 2 152-2 156
Gupta VVSR, Yeates GW. Soil microfauna as bioindicators
of soil health[A]//Pankhurst CE, Doube BM, Gupta VVSR.
Biological Indicators of Soil HealthiM]. New York: CAB
International, 1997: 201-233
. , 2002, 22(11):

1 8821 889
Jiang C, Sun B, Li HX, Jiang YJ. Determinants for seasonal
change of nematode community composition under long-
term application of organic manure in an acid soil in
subtropical China[J]. European Journal of Soil Biology,
2013, 55: 91-99
Waid JS. Does soil biodiversity depend upon metabiotic
activity and influences[J]. Applied Soil Ecology, 1999, 13:
151-158

. , 2007, 15(3): 306-311
1.

,2007,27(4): 1404-1 411

Young IM, Crawford JW. Interactions and self-organization
in the soil-microbe complex[J]. Science, 2004, 304(5 677):
1 634-1637
Kemmitt SJ, Wright D, Goulding KWT, Jones DL. pH
regulation of carbon and nitrogen dynamics in two

[32]

(33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

agricultural soils[J]. Soil Biology and Biochemistry, 2006,
38(5): 898-911

Kowalchuk GA, Stephen JR. Ammonia-oxidizing bacteria:
A model for molecular microbial ecology[J]. Annual
Review of Microbiology, 2001, 55: 485-529

Nicol GW, Leininger S, Schleper C, Prosser JI. The
influence of soil pH on the diversity, abundance and
transcriptional activity of ammonia oxidizing archaea and
bacteria[J]. Environmental Microbiology, 2008, 10(11):
2 966-2 978

Wang BZ, Zheng Y, Huang R, Zhou X, Wang DM, He YQ,
Jia ZJ. Active ammonia oxidizers in an acid soil are phylo-
genetically closely related to neutrophilic archaeon[J].
Applied and Environmental Microbiology, 2014, 80(5):
1 684-1 691

> > s > >

[].
,2012, 32(1): 247-255
1.
, 2008, 45(1): 105111
B ,
2007, 44(1): 138-143
1. , 2011, 43(4): 576-583
1. , 2009, 42(3): 926-933
[J1.
,2004, 27(2): 21-24
1 ,
2008, 219(1): 71-75
B
( ), 2007, 33(3): 337-340

He JZ, Shen JP, Zhang LM, Zhu YG, Zheng YM, Xu MG,
Di HJ. Quantitative analyses of the abundance and
composition of ammonia-oxidizing bacteria and ammonia-
oxidizing archaea of a Chinese upland red soil under
long-term fertilization practices[J]. Environmental Micro-
biology, 2007, 9(9): 2 364-2 374

Chen X, Zhang LM, Shen JP, Wei WX, He JZ. Abundance
and community structure of ammonia-oxidizingarchaea and
bacteria in an acid paddy soil[J]. Biology and Fertility of
Soils, 2011, 47: 323-331

Jiang YJ, Sun B, Jin C, Wang F. Soil aggregate
stratification of nematodes and microbial communities
affects the metabolic quotient in an acid soil[J]. Soil
Biology and Biochemistry, 2013, 60: 1-9

Jiang YJ, Jin C, Sun B. Soil aggregate stratification of

nematodes and ammonia oxidizers affects nitrification in an



276

47

(47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

acid soil[J]. Environmental Microbiology, 2014, DOI:
10.1111/1462-2920.12339
J1.
, 2013, 50(3): 624-631
Qian HY, Pan JJ, Sun B. The relative impact of land use
and soil properties on sizes and turnover rates of soil
organic carbon pools in Subtropical China[J]. Soil Use and
Management, 2013, 29: 510-518
[. , 2009, 41(5):
744-748
[J. , 2011, 48(3): 594-602
Huang R, Wu YC, Zhang JB, Zhong WH, Jia ZJ, Cai ZC.
Nitrification activity and putative ammonia-oxidizin-
garchaea in acidic red soils[J]. Journal of Soils and
Sediments, 2012, 12: 420-428
, Zhou J,
[J]. ,
2013, 58: 1-10
[A)/

( )IC. : ;
177-182

1993:

[A)/
. ( CI.
, 1992: 189-194
. . , : VA
[A)/
. ( )IC].
,1992: 211-217
. , . VA
[A)/ .
( )ICI. : ,
286-291

1998:

[A)/

( )IC.
, 1997: 223-226

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

1. , 2004, 37(1):
81-86

[J1.

, 2013, 15(5): 8-16
Yuan JH, Xu RK, Zhang H. The forms of alkalis in the
different
temperatures[J]. Bioresource Technology, 2011, 102(3):
3 488-3 497

biochar produced from crop residues at

[J1. , 2013, 32(5): 768-780

Beesley L, Moreno-Jiménez E, Gomez-Eyles JL, Harris E,
Robinson B, Sizmur T. A review of biochars’ potential role
in the remediation, revegetation and restoration of conta-
minated soils[J]. Environmental Pollution, 2011, 159:
3269-3 282

Yuan JH, Xu RK. The amelioration effects of low
temperature biochar generated from nine crop residues on
an acidic Ultisol[J] Soil Use and Management, 2011, 27
(1): 110-115

N,O CO, [J1.
, 2013, 32(9): 1 893-1 900
CH; N,O [J1.
, 2013, 34(4): 396-402

[J1. , 2013, 24(11):
3311-3 317

Khodadad CLM, Zimmerman AR, Green SJ, Uthandi S,
Foster JS. Taxa-specific changes in soil microbial
community composition induced by pyrogenic carbon
amendments[J]. Soil Biology and Biochemistry, 2011, 43:
385-392
Horne 1, Harcourt RL, Sutherland TD, Russell RJ,
Oakeshott JG. Isolation of a Pseudomonas monteilii strain
with a novelphosphotriesterase[J]. FEMS Microbiology

Letters, 2002, 206: 51-55

s s

1. , 2005, 25(6): 1 2561 263



2 277

Research Advances in Environmental and Human Factors Affecting
Microbial Community Structure and Evolution in Red Soils

ZHOU Sai'?, LIANG Yu-ting', SUN Bo'"

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Red soil region is faced with the degradation of soil fertility and microbial function. The mechanisms of
geographic distribution and evolution of soil microbe is the theoretic basis for improving soil fertility. The research progress was
reviewed about the effects of environmental and human factors on changes in the microbial community composition in red soils,
then the research focus and direction are discussed The microbial communities in red soils are strongly influenced by the
historical contingencies including geographic location and soil type as well as contemporary environmental disturbances
including changes in climate conditions and farming practices, but their combined impact and relative importance remain poorly
understood. The land use change and cultivation altere soil microbial community compositions, however more researches are
needed to explore the temporal change mechanisms of soil microbial diversity and activity during long-term cultivation and
fertilization based on chronosequential study. In the future, more attention should be paid to study soil-root—microbe interactions
and their impacts on synergetic metabolism and translocation of soil nutrients, then to build best management practices for
restoring microbial functions of degraded red soils.

Key words: Red soil; Microbial community structure; Microbial function; Environmental factor; Human factors



